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AUTOMATIC PAYMENT SYSTEM USING RF ID TAGS 
Background of the Invention 
Field of the Invention 

The present invention relates to automatic payment systems, and more particularly, to a 
vehicle identification and payment system that uses RF ID tags. 
Description of the Prior Art 

One way that merchants attract consumers to their businesses is by offering convenient 
and superior service. One example is the drive-through lane of a fast food restaurant which 
allows a customer to place an order, pay for the order and receive the ordered food without 
leaving his or her vehicle. Other businesses such as gas stations and dry cleaners offer similar 
types of conveniences that are also based on the knowledge that many of their customers will 
likely be arriving in a vehicle. For example, a dry cleaner may have a drive-through service or 
convenient short-term parking stalls near the entrance of the establishment providing the 
customer with easy access to the business. 

Another convenience generally offered to consumers is the ability to use credit cards or 
bank debit cards for the payment of goods and services. Such cashless systems allow the 
consumer to remit payment without having to manually withdraw and carry cash from a bank. 
One drawback with credit cards is the lengthy processing time required to complete a credit card 
transaction. Although current processing times of cashless systems are considered acceptable in 
many environments, especially when large transactions are involved, most cashless systems are 
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inefficient for applications such as fueling vehicles where the size of the transaction is small, the 
customer arrives in a vehicle, and/or the customer expects fast service. 

Cashless systems have been developed that overcome some of the deficiencies of a 
standard credit card transaction. For example, in certain automated parking garages a customer is 
5 provided with a radio frequency identification (RFID) tag which identifies the customer to the 
proprietor of the parking garage. The RFTD tag may take many forms, for example it may be 
attached to the vehicle, provided in a card, or in a key fob. When the customer enters the parking 
q facility, the RFID tag is interrogated by a card reader which is located at the entrance of the 

parking garage close to an entrance gate. The card reader is connected to a host computer which 
lCfci; checks stored user information associated with the ID number, authorizes the car to enter, and 
ill tracks the time that the car is parked in the garage. A local host computer maintains account 
H information for the identified vehicle, which can be used to prepare periodic billing statements 
\ ^ that are mailed to the customer. A proprietor may have more than one parking garage, with each 
2 local host computer connected to a single remote computer for the centralized production of 
15 billing statements. 

Another example of this type of system is MOBIL SPEEDPASS™ which is used for the 
purchase of gasoline. The company issues RFID tags to its customers that identify the customer 
by an ED number. When a customer pulls up to a gas pump, the RFED tag is interrogated to 
receive the ID number of the tag. That number is sent via satellite to a host computer which 


2 


authenticates the tag. If authorized, the host computer returns an authorization signal to enable 
the gasoline pump. The host computer charges a previously selected credit or bank debit card to 
pay for the gasoline that was actually pumped. After the credit or the bank debit card transaction 
is complete, a receipt is printed for the customer. The final transaction is then recorded in a 
5 central database which is used to track customer buying patterns. 

A problem associated with the prior art is that for each register used by a merchants, there 
needs to be a an RFID tag reader associated with it. For example, each gas pump in a gas station 
q that accepts payment through REDD tags must carry a tag reader. Therefore, there is a need in the 
H art to simplify the system architecture of the existing cashless payment systems. 

icg 

m Summary And Objects of the Invention 

M ; The system disclosed in the present application enables cashless fueling transactions 

HI through the use of vehicle-based decal sticker RFID tags. These tags store a unique customer 
j:J identification number as well as other frequent purchase information. When read by a reader 
15 installed at a fuel dispenser location, the tag information is sent to the network host that 

authorizes the transaction via the Point of Sale ("POS") system, where it is linked to a customer's 
account for transaction processing and subsequent activation of the fuel dispenser. The system 
configuration of the present invention does not require a tag reader for each fuel dispenser. 
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In another embodiment of the present invention, a first authorization of the transaction 
takes place by reading the tags, but the final authorization of the transaction does not take place 
until after the customer provides a PIN number to the POS. 

It is a primary object of the present invention to provide a method and system for cashless 
fueling transactions through the use of vehicle-based decal sticker RFID tags. It is a further 
object of the present invention to provide customers with the ability to store in their tags frequent 
purchaser information that could be used by merchants to offer rebates. Still further, it is another 
object of the present invention to achieve the foregoing objectives by enabling the 
communication between a single controller and a POS in order to manage the transactions 
requested by several tags in the vicinity of the controller. 

With these and other objects, advantages and features of the invention that may become 
hereinafter apparent, the nature of the invention may be more clearly understood by reference to 
the following detailed description of the invention, the appended claims and to the accompanying 
drawings. 
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Brief Description of the Drawings 

The preferred embodiments of this invention will be described in detail, with reference to 
the following figures, wherein: 

FIG. 1 is a first schematic view of one embodiment of the system of the present invention; 

5 FIG. 2 is a second schematic view of one embodiment the system of the present 

invention; 

q FIG. 3 is a third schematic view of one embodiment of the system of the present 

H invention; 

n| FIG. 4 is a flowchart of a first method according to a first embodiment of the present 

lOPl invention; and 

ji| FIG. 5 is a flowchart of a second method according to a second embodiment of the 

H present invention. 

Detailed Description of the Preferred Embodiments 

15 Referring to FIGS. 1-3, the RFID system of the present invention includes decal sticker 

RFID tags 121, 123; vehicle presence detectors 111, 113; antennas 101, 103, 109, and 107; an 
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RFBD localization controller subsystem (RLC) 301 in FIG. 3; fuel dispensers 200 and 202; and a 
POS system 303. 

The RFTD tags 121 and 123 should offer a wide reading range without using battery 
power. The tags 121 and 123 include a processor that is powered with energy transmitted by the 
RLC 301, which is located on the dispenser island. The RF1D tag technology used should also 
provide read/write and memory capacity not provided by older, less flexible proximity 
technology. These tags may include enough EEPROM (i.e., memory) capacity so as to store a 
unique tag ID number and tag-specific manufacturing information. The EEPROM capacity 
should also allow for the memory to be written and rewritten thousands of times. Data stored on 
the tags can be transferred to the RLC 301. 

The RFID tags may be windshield tags mounted in patrons' vehicles. To facilitate the 
highest possible localization accuracy, the tags 121 and 123 should be mounted on the windshield 
closest to the vehicle's fueling port. In most cases, the sticker will be mounted on the left side of 
the vehicle's rear windscreen. The association of tag to fueling port location will allow the 
system to accurately localize the correct tag with the correct vehicle. 

Each tag is programmed with a unique ID number, which is encrypted to prevent fraud. 
For added security protection, the tags can be rendered inoperable upon removal, if desired. 
Additional information can be stored on each tag for uses such as electronic frequent purchase 
programs. For example, information stored on the tag could be communicated to the POS system 


303 to enable a frequent patron to be offered multi-purchase incentives without necessitating a 
network transaction. A POS may be defined as a computer system that processes the transaction 
at the point of purchase. 

Vehicle presence detector sensors 111 and 113 are mounted at each fueling station. They 
5 detect the presence of a vehicle at a fueling position and report this information to the RLC 301. 
The sensors are mounted above ground and require no disruption to the existing site facility. 

RF antennas 101, 103, 105 and 107 are located at each fueling station. They may be 
4| mounted above the fuel pump in a manner that is safe and inconspicuously away from vehicles. 

"i 

;|! These antennas may be disguised as signs, corporate symbols, advertising, etc., if so desired. 

1GC3 The RLC 301 is the main component of the present system. It may include a digital logic 

: board set and a ruggedized enclosure for integration into RFID systems requiring accurate 
jsj'i localization, range, and read/write transactions. The RLC 301 board set may include a tag 
rj interrogator (reader) board that provides RFID data collection, and a microprocessor controller 
board with firmware that interfaces to the vehicle detection system (111 and 113) and the 

15 dispenser POS system. 

The RLC 301 receives vehicle detection notification from vehicle presence detectors 111 
and 113 and activates the antennas 101 and 103 at that location. If the vehicle is equipped with a 
tag, the information from the tag is read through the corresponding antenna into the RLC reader. 
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If there is no tag to read, the RLC 301 will continue for a predetermined amount of time to 
attempt to read a tag. If the time expires with no tag read or if the vehicle leaves the detection 
zone, the RLC 301 will discontinue the read attempt. 

The RLC 301 instantly communicates tag information to the POS 303 to authorize the 
fueling transaction. Just as a keypad on a dispenser supplies a manual customer interface 
between the user and the POS 303 to enable a fueling transaction, the windshield tags 
automatically supply information to the RLC 301 via a wireless electronic interface between the 
user's vehicle tag and the antenna. That information is in turn forwarded from the RLC 301 to 
the POS 303. Standard serial and network interface connections between the RLC 301 and the 
POS may include RS-232, RS-485, and 10/100Base-T Ethernet. 

As soon as a tag is read at a location with vehicle presence the tag information is 
transferred to the POS 303. The POS 303 acts on this information based on predefined business 
rules. For example, the following sequence of events could occur in less than one second: 

1) The POS validates the tag as registered with the system. 

2) The POS offers the customer the option to pay by the account associated with the tag. 

3) The POS offers the customer options, such as printing a receipt, car wash, etc. 

4) The POS enables the transaction. 
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As an option to further guarantee that the correct tag is associated with the proper vehicle, 
the POS 303 can prompt the patron for a personal information number (PIN) prior to dispensing 
any fuel. The combination of tag information and valid PIN makes it virtually impossible to 
dispense fuel to the wrong vehicle. 

Frequent purchase information can also be written, stored, and read from the tags by the 
RLC 301 as an interface to the POS 303. This would allow vendors to read the frequent purchase 
information and then make special offers to those customers that have purchased a large amount 
of goods/fuel from that vendor. 

As shown in FIG. 3, only one RLC 301 is required for up to four fueling positions (2 
fueling dispensers 202 and 200). For example, a station that has two dispensers, with two fueling 
positions per dispenser, would require four vehicle presence detectors, four antennas, and one 
RLC. 

This cost-effective implementation approach enables an RLC to be shared among 
multiple fueling positions. A significant benefit of the disclosed RFID system is that no physical 
interface to the fuel dispensers is required. All electronic equipment and interfaces are 
independent of the dispenser, because the RLC 301 communicates directly with the POS host 
over standard interfaces, such as RS-232, RS-422, RS-485, 10/100Base-T Ethernet, etc. Thus, 
installation is unobtrusive, and requires no trenching of concrete. Further the RLC 301 is 
interoperable with any fuel dispensing equipment, since it requires no physical interface. 


FIG. 4 illustrates a flowchart of a first method for payment by using the RFID tags 
according to the present invention. In step 401 a stationary timer is reset in the vehicle detection 
system. In step 403 it is determined whether a vehicle has been detected. If no vehicle is 
detected after a certain amount of time has elapsed, the stationary vehicle timer is reset again 
(step 401). 

If a vehicle is detected by the vehicle detection system, then in step 405 it is determined 
whether the stationary vehicle timer has been exceeded. For example, if a vehicle is detected for 
a short period of time, then the vehicle is probably not stationary, and the process flow jumps 
back to step 403. In the event that the time is exceeded, and thus a stationary vehicle has been 
W detected, the tag delay is reset 407 to read the stationary timer. 

» In step 409 the RFID antenna is energized for transmission. In step 41 1 it is determined 

11:5 whether a wait for a tag reader time has been exceeded. The idea is to reset the timer when not 
jl* tag is read. 

In the event that the wait for the tag read timer has been exceeded, the process jumps to 
15 step 427, in which the process loops until a vehicle leaves the premises. In the event that the wait 
for the tag reader time has not been exceeded, it is then determined whether the tag reader was 
able to read the tag 413. If a read has not occurred, the process jumps back to step 411. 
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When a tag has been read, it is determined whether the number of tag read threshold has 
been exceeded 415. For example, a threshold of five might be set. The tag is read 5 times to 
confirm that the tag is read correctly. If it is determined that the threshold has not been exceeded, 
the process jumps back to step 413. Otherwise, it is determined whether the read tag is a valid 
tag type 417. If it is determined that it is not, the process then jumps to step 427. Otherwise, the 
tag data is extracted 419, and a tag detection start message and tag data are sent to the POS 421. 
If at this point in the process the vehicle is still being detected, the system pauses 423. After the 
vehicle stops being detected, a tag detection end message is sent to the POS 425, and the 
stationary vehicle timer is reset 401. 

FIG. 5 illustrates a flowchart of a second method for payment by using the RFID tags 
according to the present invention. Steps 501-521 in FIG. 5 are the same as steps 401-421 in 
FIG. 4. Further, step 527 is the same as step 423; step 529 is the same as step 425; and step 531 
is the same as step 427. 

The main difference between the methods illustrated in FIG. 5 and FIG. 4 is the 
performance of two additional steps in FIG. 5 after the tag detection start message has been sent 
to the POS (step 521). Specifically, after step 521 takes place, tag write data is received from the 
POS in step 523, and that data is then written to the tag in step 525. 
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Advantages of the invention include a totally non-obtrusive system that does not require a 
physical interface to the fuel dispenser electronics, total interoperability among a plurality of 
dispenser vendors, and the ability to share a reader among multiple fuel dispensers. 

The decal sticker tags of the present invention are safe and secure, providing a hands-free 
and cash-free means of customer identification and electronic payment. The tags may be 
rendered inoperable when removed from a vehicle's windshield. 

While this invention has been described in conjunction with the specific embodiments 
outlined above, it is evident that many alternatives, modifications and variations are apparent to 
those skilled in the art. Accordingly, the preferred embodiments of the invention as set forth 
above are intended to be illustrative and not limiting. Various changes may be made without 
departing from the spirit and scope of the invention. 
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